HIV envelope glycoprotein-induced cell killing by apoptosis is enhanced with increased expression of CD26 in CD4+ T cells.
The membrane-expressed HIV-1 envelope glycoprotein complex, gp120 and gp41, has been shown to be responsible for the initiation of cell killing by apoptosis in CD4+ T cells. By using two experimental approaches we demonstrate here that CD26, also known as dipeptidyl peptidase IV (DPP IV), appears to be implicated in this function of the gp120/gp41 complex to initiate apoptosis. In the first experimental model, we used persistently HIV-1-infected H9/IIIB cells expressing the membrane-associated gp120/gp41 complex as effector cells to induce apoptosis in Jurkat CD4+ T cells: parental or transfected in order to express high levels of recombinant CD26, either wild-type or mutated at its Ser-630 which inactivates the DPP IV activity of CD26. Parental Jurkat cells and transfected control cell clones express low but reproducibly detectable levels of endogenous CD26. In coculturing experiments using H9/IIIB and Jurkat cells, the occurrence of apoptosis was found to be retarded by at least 24 hr in Jurkat cells expressing low levels of endogenous CD26, compared to cell clones expressing high levels of either wild-type or mutated catalytically inactive transfected CD26. In the second experimental model, the different Jurkat cell lines were infected with vaccinia recombinant viruses expressing HIV-1 env gene, either wild-type to generate a functional gp120/gp41 complex or mutated to generate an uncleavable membrane-expressed precursor of the envelope glycoprotein gp160. At 18 hr postinfection with such vaccinia recombinant viruses, apoptosis was observed only in Jurkat cells with enhanced levels of CD26 and expressing the gp120/gp41 complex. Apoptosis was not detected in the different Jurkat cell lines expressing the uncleavable precursor gp160. In both of the experimental models used, no significant differences were observed between the transfected cells expressing either the wild-type or the mutated form of CD26, thus suggesting that the DPP IV activity of CD26 is not essential for its function as a cofactor of CD4 in the mechanism of initiation of apoptosis by the HIV envelope gp120/gp41 complex. Taken together, these results indicate that CD26 in CD4+ T cells may determine the rate of initiation of apoptosis by the mature HIV-1 envelope glycoproteins, i.e., CD26 is being involved as a cofactor of CD4 in the mechanism of triggering apoptosis by the gp120/gp41 complex. As signaling through CD26 could lead to T cell activation, we propose that this latter might be modified following the binding of the gp120/gp41 complex to CD4 and thus leading to apoptosis.